Nephrogenic diabetes insipidus (NDI), a rare cause of polyuria and polydipsia in children, is usually managed with medications and careful monitoring of water intake.
Introduction
Nephrogenic diabetes insipidus (NDI) is a rare cause of polyuria and polydipsia in children. Its diagnosis requires dilute urine in the presence of elevated serum plasma osmolality [1] . The majority of cases are inherited, but the condition can be acquired as a result of medications, biochemical abnormalities, and/or obstructive uropathy [2] . This latter etiology incites the disease by damaging principal cells of the cortical collecting 3 duct, thus rendering them unresponsive to antidiuretic hormone [3] . NDI is very rare in pediatric patients, and is described mostly in children with congenital obstructions of the urinary tract. We present a case in which NDI secondary to ureteropelvic junction obstruction (UPJO) resolved completely after pyeloplasty. Resolution of NDI due to obstructive uropathy has been reported in adults [4] [5] [6] . NDI's resolution after surgery, however, is novel in pediatric patients.
Case Presentation
A 19-month-old boy was brought in by Emergency Medical Services after being found lethargic, febrile, and suffering from respiratory distress at home. He was intubated in the field prior to transport to Le Bonheur Children's Hospital. Upon arrival, his creatinine was found to be 0.8 mg/dl, and his transaminases were markedly Nephrology was also consulted during his hospitalization due to his electrolyte abnormalities and acute kidney injury (AKI). On admission, his serum sodium and osmolality were elevated (158 mmol/L and 337 mOsm/kg, respectively), but his urine was dilute (342 mOsm/kg). His hypernatremia normalized over his hospital course, and was believed to be secondary to hypovolemia and/or AKI. At his follow-up appointment one month after discharge, however, his creatinine had increased (0.7 mg/dl), and his foster family noted that he would drink from the toilet if water was not freely available. This clinical picture raised the concern for NDI. His caretakers were counseled on increasing his water intake and on monitoring the color of his urine as a measure for adequate hydration. He was also started on amiloride (5mg three times per day) and hydrochlorothiazide (12.5mg three times per day). At his next visit two months later, his caretakers noted that his polyuria and polydipsia were markedly improved.
Four months after his initial diagnosis, he was admitted for intravenous hydration in preparation for surgery. His serum and urine osmolalities at that time were 298 mOsm/kg and 245 mOsm/kg, respectively. The following day, he underwent right pyeloplasty, and was discharged uneventfully on the first postoperative day. Of 5 note, the delay in intervention was due to social issues with follow-up and optimal medical management of his NDI.
One month postoperatively, his foster parents noted that his polydipsia had completely resolved. His medications were discontinued, and his caretakers were instructed to contact the clinic if he resumed his previous behaviors. Since that time, his ureteral stent has been removed, and he has had no recurrence of his NDI symptoms.
Labs from his most recent visit confirm resolution with respective serum and urine osmolalities of 299 mOsm/kg and 740 mOsm/kg.
Discussion
Diabetes insipidus has a prevalence of 1 in 25,000 children. An estimated 10% of these cases are nephrogenic [7] , which occurs when there is a disruption of reabsorption of water by the principal cells lining the collecting duct [2] . Normally, this process is principal cells [8] . Furthermore, Hong et al suggested that the increased hydrostatic pressure in the collecting ducts damages the tubular epithelium, thus decreasing sensitivity of the AVPR2 receptors to vasopressin [5] . Interestingly, Frokiaer et al have also shown that in unilateral obstruction, as was seen in our patient, the contralateral kidney too demonstrates decreased AQP2 expression. They believe this to be due to a renorenal mechanism compensating for the impaired excretion of the affected side [9] .
Reports in adult literature have demonstrated that release of obstruction can correct the defect. Hong et al presented a patient who was cured of his symptoms after surgical resection of his enlarged prostate [5] , and Kato et al described a man whose urine output returned to normal without medications six months after nephrostomy tube decompression of his hydroureteronephrosis, which was caused by ileal leiomyosarcoma [6] . Yoshiokoa et al report a patient with a similar result after drainage of his obstructed solitary kidney [4] . Not all patients, however, are cured with resolution of obstruction. Gungor et al present a patient with bilateral hydroureteronephrosis due to a large ovarian mass. She, unfortunately, continued to require thiazides even after pelvic exenteration and relief of her ureteral obstruction [10] .
Acquired NDI in children is usually reported in the setting of congenital abnormalities, such as posterior urethral valves or other outlet obstruction [11, 12] . In these patients, the severe impediment to urinary drainage impaired in utero renal 7 development. Thus, even after optimization of their urinary tract surgically, they continue to require medications and careful monitoring due to persistent symptoms. Our patient's NDI, however, resolved completely. This demonstrates a novel case of renal function salvage with surgical correction.
Authors' Note: Consent was obtained from patient's legal guardian for submission and publication of this case study.
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